Existing data sources show divergent estimates of the number of homes purchased by first-time homebuyers as a share of all home purchases. In this paper, we use a new data set to construct a time series of the share of first-time homebuyers. This series, based on the Federal Reserve Bank of New York Equifax Consumer Credit Panel (CCP), shows a significant decline in this share, particularly for young households, which is consistent with the decline in homeownership in this age cohort since the early 2000s.
Introduction
The rate of homeownership in the U.S. has declined since the financial crisis and recession of [2007] [2008] [2009] . As of the third quarter of 2016, the homeownership rate in the U.S. was 63.5 percent, substantially below its peak of 69 percent in 2004 and near a 50-year low. The decline in homeownership is particularly pronounced for young and minority households. There is no disagreement on the measurement of this decline, which is based on census data reported quarterly (U.S. Census, 2017) . 1 There is, however, disagreement on an important component of aggregate homeownership: first-time homebuyers as a share of all purchasers.
The estimated number of first-time homebuyers is an important statistic because it provides data on initial access to homeownership for those who may be renters or living with their parents. It also has implications for future economic activity in the housing sector because households typically move from rentals to starter homes and then to larger homes over the life cycle. Nonetheless, there is currently no comprehensive data source on the number or share of first-time homebuyers in the U.S.
These statistics are not measured in the decennial census, the annual American Community Survey (ACS), or the monthly Current Population Survey (CPS). A measure of first-time homebuyers exists in the biennial American Housing Survey (AHS), but it is limited by the AHS sampling frame and thus cannot be used to identify changes over time for the U.S. market in aggregate. 2 In the absence of census data on this, two alternative data sources have been developed and used to provide updates on first-time homeownership trends. These data sources report divergent trends in the share of firsttime buyers.
The two sources include a measure developed by the American Enterprise Institute (AEI) and the Urban Institute (UI), which shows no decrease over time, while the second source, a survey developed by the National Association of Realtors (NAR), points to a substantial decrease in the share of first-time homebuyers since the subprime crisis. The AEI/UI measure provides data on the share of first-time homebuyers among users of agency debt and the NAR, and the share among all purchasers, including cash purchasers. In this paper, we develop a new measure of first-time homebuyers using all sources of mortgage funding. Using this measure, we compare the use of mortgage debt for first-time 1 See www.census.gov/housing/hvs/data/histtabs.html.
2 Including a question about first-time homebuyers in the American Community Survey (ACS) and/or the Current Population Survey/Housing Vacancy Survey (CPS/HVS) would provide a source of reliable estimates. In its absence, the challenges to estimate the number of first-time homebuyers are similar to those faced to obtain a reliable measure of household formation (Masnick, Giordmaina, and Belsky, 2010; and McCue, Masnick, and Herbert, 2015) .
purchases of homes by age group and by credit score characteristics of borrowers over time.
We make use of the Federal Reserve Bank of New York Consumer Credit Panel/Equifax (CCP), which was developed with the goal of tracking credit usage, including the use of mortgages in the aftermath of the 2007 subprime crisis ( Lee and van der Klaauw, 2010) . This data set consists of a nationally representative sample of credit records, based on a 5 percent sample, as discussed next.
Using the CCP, we measure the number of first-time homebuyers during the period 2002 through 2015 by identifying new mortgage borrowers who previously did not have a mortgage. We combine this with U.S. Department of Housing and Urban Development (HUD) data on all home purchases to derive a measure of the trend in first-time homebuyers as a share of overall purchases over time.
The rest of the paper is organized as follows. In Section II, we review homeownership shares and first-time homebuyer shares among all home purchasers, based on measures developed in previous studies. Section III applies the new measure of first-time homebuyers using the CCP to reconcile the different measures of first-time homebuyers and relates the findings to changes in the funding sources for access to homeownership. Section IV concludes. (Acolin, Goodman, and Wachter, 2016; Acolin et al., 2016a Acolin et al., , 2016b .
II
Trends in first-time homeownership are important in themselves, but they are also used to inform the debate on the underlying causes of the overall decline in the homeownership rate. In particular, the divergent measures of the share of first-time homebuyers have been used both to indicate that the mortgage market access is improving and that access continues to be tight. The CCP provides detailed credit report data each quarter dating to 1999 6 for a 5 percent representative random sample of individuals with at least one credit record. The random selection of the database is based on consumers' with a Social Security number (randomizing over the last two digits of the Social Security number). The database follows the characteristics and credit performance for these 5 percent randomly selected consumers (so-called primary consumers) for the entire data period (until their death or bankruptcy filing resulting in no credit record for at least six months). In addition to data on the primary consumers, the CCP also reports characteristics and credit performance of all the consumers who live in the same household (same address) as the primary consumers (although their characteristics would stop being reported once they moved out of the primary consumer's household).
The data set of the consumer-quarter panel is not a balance panel because young adults acquire a credit record and exits from the panel, reflecting contributing factors such as death.
This longitudinal panel of individuals and households makes it possible to identify households that have taken out a mortgage and did not have one previously. We focus on the household level because the primary consumers in the CCP may not be the head of the household (and thus would not have mortgage debt), but others in the household who may not be the primary consumer would have mortgage debt. In addition, when the head of the household passes on homeownership to another household member, we also capture that it is not a new homebuyer. Using this FRBNY Equifax CCP data set, first-time homeownership is identified with households that obtain a mortgage in a given quarter and show no mortgages reported in their credit file during the previous three years. 7 The three-year 7 prior observation window is similar to the one used in the AEI and UI measures. Note that some households identified as first-time homeowners by this criterion may have owned a home but did not have a mortgage (originally having purchased the home with cash or had already paid it off), but such cases should be relatively infrequent.
The CCP provides information about the number of new homebuyers using a mortgage but not about the total number of home purchase transactions, whether or not they involved a mortgage.
Therefore, we use the U.S. Department of Housing and Urban Development (HUD)'s estimates for new and existing homes sold (U.S. Department of Housing and Urban Development, 2017), which aims to capture all transactions as the denominator. 8 Figure 2 shows the total number of home sales from HUD and the number of households that take out a first-lien purchase mortgage in a given year and did not have one in the previous three years, the CCP-based measure of first-time homebuyers. 8 We use HUD data for the denominator because of the difficulty of identifying owner-occupied home purchase mortgages in Equifax. This approach is limited, however, because of the potential biases and noise introduced by relying on two different sources for numerator and denominator. However, it should capture the universe of home purchases in a given year. 9 The total number of first-time homebuyers is very sensitive to various sample construction methods in the CCP; however, the trend of declining first-time homebuyers is robust across multiple possible definitions. Appendix A provides details and assumptions of the steps followed to identify household members in the CCP and limits associated with the CCP household definition. 11 This share would be lower if we used the category "never having had a mortgage" instead of "not having had one" within the last three years. After 2011, the number of first-time homebuyers stabilizes for each of the age groups at lower levels than during the precrisis highs. Overall, from 2004 to 2015, the number of first-time homebuyers has declined by roughly 40 percent for all three age groups. This suggests that the decline in first-time homebuyers is not simply because of younger people delaying home purchases by a few years; rather, there seems to have been a shift in purchase behavior across all age groups.
We also estimate the share of individuals with a mortgage (as a ratio of all individuals with a The CCP allows us to examine the credit characteristics of mortgage debt holders. Figure 6 shows the share of first-time homebuyers by credit score level and the share of all households with a mortgage.
It shows that the decline in the share of individuals with mortgage debt is most pronounced among lower credit score borrowers and that they represent a smaller share of first-time homebuyers in the postcrisis period. This is consistent with access to credit playing a role in the decrease in first-time homebuyers as reported in Bhutta (2015) . Factors that might contribute to delay access to homeownership also include student debt (Elliott, Grinstein-Weiss, and Nam, 2013; Mezza et al., 2016) .
13
12 These results on the decline in first-time homebuyers by age group imply that the drop in aggregate homeownership is not only the result of the forced transition from owning to renting by households experiencing foreclosure or short sales but also the result of a smaller number of households gaining access to homeownership, particularly among younger households. These results are supported by findings reported in Bhutta (2015) who decomposes the entry and exit of mortgage debtors and finds that the decrease in the volume of new entrants far outpaced the volume of exits. 13 The role of student debt in postponing access to mortgages is consistent with findings that attribute the changes in the homeownership rate to the increased impact of credit constraints (Acolin et al., 2016a (Acolin et al., , 2016b . 
V. Conclusion
In this paper, we present a new measure of first-time homebuyers as a share of all purchasers.
Existing measures yield divergent assessments of this ratio. The NAR provides a measure based on a survey, while the AEI and UI provide measures based on administrative data and include only purchases with a mortgage that involved the government-sponsored enterprises (GSEs) or the FHA. We use a unique data set in this paper to construct a time series of the share of first-time homebuyers. This series, based on the Federal Reserve Bank of New York Equifax CCP, shows a significant decline in the share. We also find a decline the number of first-time homebuyers across all age groups relative to the early 2000s. 
